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The behaviour of follicle-enclosed oocytes explanted from immature PMSG-treated rats was similar to that of adult proestrus rats. In cultured preovulatory follicles the oocyte remained in the dictyate stage and no changes in cumulus morphology occurred, while exposure to LH brought about oocyte and cumulus maturation in a similar way as in vivo and glucose uptake and lactate formation were stimulated. Cyclic AMP mimicked the LH effect on cumulus maturation and glycolysis but prevented oocyte maturation.
LH decreased the respiration in isolated cumuli both in vivo and in vitro before any morphological changes occurred.
In isolated oocytes oxygen consumption increased following the resumption of meiosis whether the oocytes were induced to mature by LH in vivo or matured spontaneously after isolation. Cyclic AMP prevented both maturation and increase in respiration.
The possible relationship between glycolysis and respiratory activity and morphological maturation is discussed as well the role of cyclic AMP in these events.
Introduction.
Luteinizing hormone (LH) induces the ovulatory process leading to functional and morphological transformation of the mature Graafian follicle into a corpus luteum. This process comprises changes in the steroidogenesis, resumption of oocyte meiosis, morphological transformation of the cumulus oophorus, luteinization of the granulosa cells and eventually follicular rupture and release of the mature ovum. According to current opinion the changes in steroidogenesis and luteinization are mediated by cyclic AMP (review : Kolena and Channing, 1972 ; Marsh, 1976 (Nilsson, 1974 ; Tsafriri et al., 1976 (Hillensjo, 1976 ; Dekel et al., 1976) . These (Dekel and Kraicer, 1974 ; .
Since the exact time for the endogenous LH surge was impossible to predict in the individual animal, the following treatment was chosen in experiments concerned with respirometry of isolated periovulatory cells : the rats were given Nembutal to block the endogenous LH surge and injected with 10 fL9 ovine LH ip between 1 400 and 1 500 on day 30. As can be seen in figure 1, right panel, about 50 p. 100 of the oocytes examined 3 h after the LH injection showed GVB and about 50 p. 100 examined at 9 h had formed the PB. Cumulus maturation occurred analogously to that described above.
Studies on isolated preovulatory follicles.
Experiments on cultured follicles of proestrus rats showed that the follicle-enclosed oocyte remained in the dictyate stage throughout a 12-24 h culture period in the absence of hormone, whereas addition of gonadotrophin to the culture medium induced meiosis Lindner et al., 1974) . Also when preovulatory follicles of the PMSG model were incubated in a chemically defined medium (modified bicarbonate buffer with glucose and albumin) for 2-10 h the follicle-enclosed oocytes remained immature and the cumulus preserved its compact structure, while, on addition of gonadotrophins to the medium, oocyte and cumulus maturation occurred similarly as seen in vivo (Hillensj6, 1976 ; Hillensjo et al., 1976) . Under the same conditions LH markedly stimulated glucose uptake and lactate formation bythe follicles ( fig. 3 ). Dibutyryi-cyclic AMP (dbcAMP) mimicked the effect of LH on cumulus maturation (Hillensjo, 1977) , and follicular lactate formation ( fig. 3 ), but as long as the nucleotide was present it prevented oocyte maturation. Preincubation of the follicles in dbcAMP followed by transfer to plain control medium, however, enabled oocyte maturation (Hillensj6, et al., 1977) .
Oxygen consumption by isolated cumuli.
In a previous study LH was shown to acutely decrease the oxygen uptake by the preovulatory cumulus . In further analysis of this effect it was found that cumuli isolated after i.p. injection of 10 tig LH showed a significant decrease occurring 4 h after the injection (fig. 4) . Oxygen consumption was measured by a microspectrophotometric method using hemoglobin as an indicator of oxygen tension (Hultborn, 1974) (Biggers et al., 1967) , when added to the incubation medium increased the oocyte respiration ( fig. 5) When the oocytes were induced to mature spontaneously by culture in the medium containing pyruvate, a similar rise in oxygen consumption was found ( fig. 6 ).
In this case no hormone was present and the observed rise in respiration must thus be a consequence of the nuclear activation rather than due to a direct hormonal control of the oocyte metabolism. This assumption is supported by the finding that cAMP and dbcAMP, which prevented the spontaneous maturation also prevented the rise in oxygen consumption normally induced by culture ( fig. 6 ). 
